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(54) OPTICALLY TRANSPARENT MATERIAL AND MATERIAL FOR LIQUID CRYSTAL DISPLAY SUBSTRATE 
CONTAINING CYCLOOLEFIN COPOLYMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a optically transparent, heat-resistant, adhesive and crosslinkable 
optical material having excellent solvent resistance and provide a liquid crystal display substrate material 
produced by using the optical material. 

SOLUTION: The optically transparent material contains a cycloolefin copolymer containing (a) a repeating unit 
derived from a specific cycloolefin and (b) a repeating unit having an alkoxysilyl group or aryloxysilyl group 
derived from specific other cycloolefin or hydrolyzed condensed residue of the above groups and the liquid 
crystal display substrate material contains the optically transparent material. Preferably, the repeating unit (a) 
contains a specific amount of a repeating unit having a norbornene substituted with a 3-8C alkyl group as a 
structural unit and/or a specific amount of a repeating unit containing ester group or imide group as at least 
one of the substituent group of the cycloolefin. The ratio of the repeating unit (a) to (b) is preferably within a 
specific range. 
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;u x > rt 1 o 11% &lt t ft h mm izmm^^ix 

^S^iWStfcS.' h;ux>pjj§##i oii%j 
[0029] ^BMCD^com^i^y ^ > (i) fcBB 

(2) *fcl*aiJR^U^<> (3) 
LTI4. Ji*l#S8j^(7)N i s Pd, C oftiftf) 

* >m*&tz\ti3 ^ 

&ft£o ft$Mftt><&4: LT> [Pd (CH3C 
N) 4] [BF 4 ]2> CPd (PhCN) 4) CSb 
Fe] s y-//-^PP-fcfX (6-^ h+vfcfv^P 
[2. 2. 1] /s^f — 2 —X>— X > K— 5 cr, 2 

7r) p d (&tf> r i j irBS-To ) . 1 fcy^urn^ 

JpifV (mTs MAOd: B§"^") > ItAgSbFs, I 
A g B F 4 s C (77 3-7'J-M P d C i ] 2 £ A 
g S b Fe s [ ( 77 3 -7 U — ;iO PdC I] 2 <hAg 
BF4s C (??3-^Df;b) Pd (y^Pt^^Vl 

CPFe] , C (1. 5-^Pt^yl» 
Pd (CHs) (CI) ] <hPPh3i:NaB C3, 5 
- (CF 3 ) 2C6H3) 4s C (77 3~-^p^;u) N 
i (S/£P:*-£*S?X» ] CB ( (CF3) zCsH 
4)4], (NiBr (NPMea) ]4^MAO, N 

1 (t^hl-h) ztMAO, Ni (t^7hX-h) 
2 iB (Ce Fs) 3 (hA I E t3 > Ni hx— 

h) 2 ctHS b Fe (DJZJ&mt B F 3 • E t 2 O t A I 
E 1 3^ N i hx— h) 2 t H S b Fe CD&Jfcfe 

<tBF3 ' Et2 O t, A I Et 3(DJ^JStls N i 
hx— h) 2 iHS b Fe CDSIS^J^ A I E t 2 F N N 
i (^">7 hX— h) 2 tHS b Fe COJSI^fei: A I E t 
F2 s N i (-yz> hx— h) 2 t H S b Fe (DK^t 
BF3-Et20<hAIBu3sNi (±7 hx— h) 

2 tHS b FG<DRl&mtB (Ce Fs ) 3 t A I E t 
30>MJStJ> N i (^ hX— h) 2tPh 3 C ■ B 

(Ce Fe)3<hAIEt3s Toluene-Ni 
(C6 Fs) 2> Xy I ene • N i (CeFe)2s 
Mes i ty I ene-Ni (C6 Fe) 2s Co 

[0 0 3 0] illtLtl^ v^P^s^Vs v^P^ 

Jt^s ^^r*^>s ^^^>s ^^^>ftifO 

ffiBfi^^<b7K*5t!S. h;ux>. K>-tf> s *->u>ft 
ifO)*»*tfMb**»SSt. v^pp^X 1. 
>;ppx^U>s 1 P P^>-tf>ft<i:(D/\P^f>1b^'fb 
PStx^K Pit^;Us r-?fa?*H 

>s ^PtfL/>^y =3— ;Us y^f/bx-fik xhP 
y^>s N-^f/l/t°PU K>> tfyv>s Ns N ' 
-y^fM^l/'Jy/X y^f;i/7tM75 
Fs T-b hTS K*ff<D«tt**«i:if^6»**tfcJ»li 

[003 1 ] M^^^?*<h Its ^**fc(*T;bxT># 
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t^sisaaffl^tta^-, -2 o°cfr& 1 o o°c 

ife&pLt, -2o°cA\e>i ootroiiti^^a, 
igjil/^y -7— osatbi*, i~20 roa&H-cfTfr+i 

i^PS, *S*te^0>$5ft^;fc <fc tfJt*;SJ*K <fc oT, 

3-;u, ttttft, K»**x^t*ic«fcy^tu^.= #M* 

f£ro7K/7;ua-;u;i**£)?ynLT, 
Gfc*ll-6o 

[0 0 3 2] *«IS©StttU7< >gy£S*#:|*. 51 

gE<Dffl*©*y®UlHfc (b) tT;u=iJr->**f=i*r 
•jn*2/;u*££trfc*>. TIB (D ~ (2) a>3Btt 

S'SttsW* A * *i*=3H£i*aBH*t» *# * C i ]6»-C * * . 

(1 ) T;U5--i7A (A I ) ft**, XX (S n) ft* 
*, £te (Zn) ft**, (Ca) ft**, 

A'J^A (Ba) ft**, (Ti) ft**, X* 

V^A (Sc) ft**, ^>^-Kft** (Ga, Y 
b, Sm, Nd&if) , 7>^> (Sb) ft**, -f 
•^h'JW (Y) ft**, -fe'J^A (Ce) ft**& 
if. JM*«j|=|*, 7JU SxO Aft** t LT, i?-fV^ 
□ TtMrS'X^UT-tz hT-tZT 1 — hTJl'Sx.'^A, h U -f 
V^OtH^PvT^Sx^A, h'J^h + v/T^S-'i 
A, y-fV^M h + ->r;U5x-t7AOTin7K»»* ; 
XXft**fc LTI*, i^^UXXi^^L-h, 

?fJ^X77 U— h, L— h ; ffif&ft 

**<kLT, •t<?^>mim:±}V^Mt 
**tLT, HM*^*>^A, >i£*/Ui"7A ; 

/^'J^Aft**i:U-C, Mg^U^A, :t^£>l£/*U 
^A ; 7^>ft**<!: LT, f$^f h7^h*vh\ 

h^-f V?Ui£**s F, fcJ:i;c:*LS><75;fcP7K» 
#£* ; X* >i?-t7Aft**i: LT, X± > v-t?A h U -f 
V^DtK^v K ; ^>$x Kft**t Lt, Ga, Y 
b, Sm, Nd££*(D-f V^D7K^r'>Kft**-¥>^h^ 
v Fft** ; TV^^Vft**^ LT, SlTVft 

**i:LT, -f-y h'j^A hU-f V^ptK^-> K, -ff 
h'J^Ah'JX [7Jl-5-Wf h7-fV?P*+v 
KD ; -tz ') '7Aft**<!: LT, h U -i V7a#*is-k ') 



-7 A, Httft-fr'J^A^t'^lf 

[003 3] (2) tf*'J>». *« 

X;U*>ig/j:t*0)^«, 7>=E-7> 1 -31(07 5 
>ft**, fccfctffS^&T^x^At: Fa*i/Fft* 

it, wit, ~.*-y->i&, ?LH, x-f-TU> 

IS, *L-<>8!, VU-T>i£, 7-7JI/»>5:if ; *«'J> 
itLt, v/f-^^UU >liAfJk i?^;uu>^ 

U V», 5?3-**iU-U : **x;U7h>«4: L 

x, Ff 5 i^u-^-tr vx.fi>* yx;u/<>if>x;u 
*>ttfc£*«*if aft*. *fc, i~3®a>75>ft* 

*£: LT, ^fJI/7 5X x^;UT5>, ?fJl^7S 
>, t^f^75>, ifbVv7SX ^if^75 
>, i?^JUT5>, fc?'JS7>, h'Jx^U^i/TS 
>, ir h7^fWfL/>v75 >, v£ a^v;U7 
5> ; ^4iSSST> : Ext7At Kp+v Fft**.!: LT, 
n- l-^^f^^-^At FP^Pv F, fh7?fJb 
7>=E-^AtKa^rt/K, t- h7t^f;i/7>^-^ 
At KP=fv K*if*<*lf 

[0034] ±ia (1) (2) ommmmit. # 
m*f*i oom»i=**lt, a®, o. ooi~i. 

OSMBB, »*L< I40. 005mfiSl?-0. 511 
g|5, $&lcS?*L<l*o. 01-0. im*SBT?fc^o 
±13 (1) , (2) <D*ft©aR»fe#l*, liCHLT 
I*, ®S, 0-3 0 0°C, *T*L<I44 0-2 5 0°C, 
L< I47 0-2 2 CCT-fe-So *fc, ^113 

* L < 1 0 »~ 31, IZSF* L < I* 3 0 ^J"A> & 2 

[0 0 3 5] *«*f*lz±E««6*Bin-r'S»l=«fflS 
tL-SS^t LTI4, h;UX>, df-~>L>, 

>, yfil-y^O'O^ >7&:i:<D^2lfeffift7Ki!l> t- h 
7tKD77>, f h7tKPt°7X h5t 

3&< kbimomm. *fci*c*t&»«t4:» *«*{**« 

#ftB L^^SJSi=s r;u=i— ;u, x— t^ju, ixtjk 
rs>, 75 F, ^h>, SiteSi^ft7K*, /ND^vft 

Kft7K**:ifcD?$^e.®l^fc'>^< i: * 1 fl<DitJ*# 

xas^L, 7-t;ua, «>— hicipx ■ fiKfl^Lfc 

[0 0 3 6] ±I5*S*<*I4, MiSft*, -f* 

^, i?x;u^-f F, 7K'Jx;U7-< Fft**, v^+vA 
ft**, fh7W^ F, fet*^^t?>> : 7>*'y^'J 
>?ffl£<!fOT«tI*<£;KX*{* 1 o OSMSPICML-C, 
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O. 0 5~6Mta$gsft]Ls S«K* ft Cit-C 

#fto 

[0037] *f§Bjro^^-u7-r isJk&W-gifotoft* 
fil*, o - v £ P P * >-fe* > <t "T ft • /<— 5 

T*, #* L < I4»¥13# ; f*b< 5 . 0 0 0-1, 00 
0 , OOO, Mm^^-iPm^ 1 0, 000-1, 50 
0, 000, $e>lc£F£l_< hfc, O, 
000^6700, 000, mm.¥-i%ft : ¥-m.tf 2 0, 0 
00-1, 000, OOOt-fe^. W^^IA^, 

ooo llfisi^fl^ 10, ooo *5St?l*, 
7 -f /UA, SMIM3 J: tf i/— htLfct *<D«S*a«A<5F 
S^.t'SrSCtA^L^ -75, ftTlS^*** 1 . 00 
0 , 0 0 0 £fi?t, afisptS»^-S*< 1 . 5 0 0, 00 

[0 0 3 8] *mm<oi$tVi:*L>-y <( ^m&m-isWmii 1 ? 

&3*tt3SE" , (T a n <5 = E" /E' ) 

I*, 2 2 0°C~4 0 0°C, < 1*2 5 0-3 8 O 

°C, $e,t»SL<li270~3 7 0 0 C, 4#I~£F£L< 
1*3 O 0-3 5 0°CT'fcft= J &(D** : 7X|E#;SS7b<2 2 

0°C*aT?tt, 7-r;i>A£fc!**>- h»«<D**aw*t 

it, yfftKifciv #^x$e^ 

;aK#4 0 0°C£ifi;tft4:, i»ST?CD»lX, §HiJ5ilS£ 

[oo3 9] *fBW<o**aw*r»i*, a«*u7-<> 

Sftl^l^a-f^rtffis I, A I . TK Z rft 
£<»&Mig<b®£;11=rLTt#e>;h.ft, ftM-grffc+lc 5 

*t#-s>*;it l-ci*, xm-sfommts \ , a i , t 
i , z r &£:*<dt;u=]— ;i4t, ru — ;i4S, t- 

^x K+i^^z >, t- b^x h + vv.iUax'7A& ( !:£ 

»*«i=, in*#* ■ Mi*-*-* rv/;u-y;ufcj 

If 6*1*. ft«*#*l==*L6«l*tt^1 OOnmliL 

[0040] *mw<Dyt&mwftm<Dmmmmz. »* 

L<tt7 0ppm/ c C (8 0°C) 5fe;8U $6I-»*L< 
1*6 5 p pm/°C (8 0°C) «TUft4. W?S^7 
OppmA (8 0°C) K±-Cfc«t, tfS.£jfettl=tt 



[0 0 4 1 ] *^BJ(D*«-&ft!Cl*, 2, 6-i;-t- 

4-pt^;u^xy— ;u, 4, 4' 
(6- t — ^^-s-^^^^i/- ;u) , 1, i' 
- tfx (4-th'D+->7i-;w ■>>^P's^-y->, 

2, 2' -^U>tfX (4-X^JU-6- t -J^iV 
-?ilJ—)\,) , 2, 5-^-t-7f^th*DV^ 
'O'Ji'JX'Jf^-f h^*X C3 - (3, 5 - v- 
t-7f^-4-th'D*v7i-;H ^Pfcf:*-*— 

S&KMJX (4-/ h^fv- 3, 5-v7i3) * 

MJ7. (2, 4-i?- t -^^)^y x.— ;u) *X77-f 

K fc'X (2, 6-i?- t -7fJl/-4-^fil/7iZ 

;u) 'O^xyxi — ;ui?7h:x7T'f K tfx (2, 4 
-i/-t-7fWi-ji/) ^>£xyxu I — ;u^7h 
X7r-f HECiftDU v3R»<bl»±*l*aiioL-c, 8Hb£ 
5g14£pS]Jt $ it ft C <k A*T* * ft „ 

[00 4 2] *mw<r> : mft*L>-?-< >^*M-&«:l*, ff 
ttlL«l=J:yit», ?-t;ua, hSMllt-rftcit 
-t?#ftU ttftftatfttt* /NPy>ft«fl:**»«t» ^ 

©att»**-r-6*»i=*«*{**»»*i±, *-vxt- 

*>— McfiKfl* ■ inx-rftc<!:%T?# 

fto 

[0043] *fc, *mn<D#iW.-kmtm*itzft¥mw 

to, ^*aroM^S^rtl:c07X»b^i?&ft^;U7!«;u 
*>*«*fr^f*Jn*** cmtf, tfMBSe 1-29 

2 6 0*4*«U WHBB6 O - 1 6 8 7 0*^«, ^BHDB 
6 0-2602 4#^$g, #FsfW 2-51511 

tf ^¥ 1 -1 3 2 6 2 5^f8, 1-13 2 

6 2 6^fg, W4- 2 0 2 4 0 4-SHSrfR, 
4-6 3 8 0 7#^fg, if#F5fW8- 1 9 8 9 1 9^ 
15, tl$¥9-5 0 8 6 4 9#^fg, *S3S¥1 1-5 0 
5 8 8 0*^«, #BflBg 6 1 -2 9 2 6 0 1 E 

■TftcitA^^fto 
[0044] c«)«t 5 *»RrfBtt*«*«:**«Jfcfcl^ 

Bift14^%-rftftS^<*fflJS!fel^?#ftfcK)lcl*, *389i 

cDfts^^cosij-a-^, » * l < i* 5 - 9 5 m%, $ e. 

I=»*L<(*1 0-9 0H%> WI=»*L<I*2 0~ 
8 0Sfi%1?feft = 
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[oo4 5] ;zro*3&»3rffltt*KfcfcttJS*i4WL 

til Mi* /<>/<U — 5*t>— , 5*v>-5-*o 

#ic7-r;uA, >>- hfccfcu^flgurt -set 
[0 0 4 6] *aSW<DS|«^-U7^>3R*«6f*:^6» 

*l=»»::flil*&*i«. »||*si*»:|S±'MD T F T (* 

*r»i*, i*ifc**8Wtt, w»m±, mm ■ » 

[0 0 4 7] 

[HJM5«] JUT, *»W**J6«l=J:-3T*6l=*ftM 

14, 4#(cir6>JS:L^ySfi:§fj3J:t/SS%-efcS. * 
fc, tf^fi, tf^XteSHBft, IP, *7X®S 

ft, sa**, mm ■ *»tti*TiB©*at-c 

( 1 ) MquSflTO, 

*— X (WATERS) 5 0Cl^/^-5i-> 

3^D7h7.f- (GPC) tft-SV- (**) IH 

t, 1 2 0"CT»a!J6Lf=. #t.+lfc» : f-SI4»WJX 

(2) h;ux>RT/"§^ 

Stftl h^H^1 00m I IZii. 4 8 B#Rtl^St? 
MLfc©*.> 1 0 0 jt <yi/a.*«HT??.jlL, tftfcLfc 

(g) i oo*#itr h;ux>RT?g# (SS 

%) ^ICtBLfc^ 

(3) ASTM-D542CiJ!L, 2 5°CI= 
fel+*D« (5 8 9 nm) ©Bfif^ n 2=0 £MC Lf=„ 

[0 0 4 8] (4) : ASTM-D 1 0 0 

3IZ2WS&L, JP$*<1 0 O fimOy-f /UAIcLT, £3fc 

(5) Tan <S OT if-? Sft (tf^ Xln&Sft) : MK 
tt#tt©Tantf (ttftW1£*E' t«ft9Mt*E" 
©JtE" /E' =T a n 5) (Diz — ^SftTf, S"&{*CD 

/W^P>DDV-01 FP [tUl>f (80 

su i ohz, saaftiuic/ 



fflSffll^ibWT a n <5©}Sft#«feflDfcf— ' >SftT? 

( 6 ) : 2 3 °CCD7k* 1= 2 4 B# RlJjiS * 1* 

[0049] ( 7 ) fSB0?S^Sfe : T M A (Thermal Meoh 
anical Analysis)/SS6100 CHz-fa — f>7W>h 
(tt) 80 *m*t\ KM (KJVtti oo/im, Ms 

mm, fi£ 1 OcmlsU:) £, f 1 * y^lHEIil Omm 
T?@3tU £Sfr& 2 O 0°CSft*t?, -liSLTi 
BVmiofc*, Sl*6 3t/ml ntHL, 

x^ v9MEttO>#t*fti& 8 o%atfttt»ftafc$*«> 

(8) mm-mmit 

1 O cmx 1 O cmOmWiftl-TJl'S.—OA&MmLs 
£<D^7iSilZ*frLT, -hv$— ICcfey, 1 mm x 1 mm 
1 Ojlx 1 0fl»Bft**i4J:5l=, «DU&» 
SAh, -bn/WT-— ■^'iz.fcStdStlitgS^fTlv 257 

J?£$]1 0 0/im, S8Mft2 cmx 2 c mO)? •< ;UA£ T 
FTflI»l|it>r=»»U 10 0°C, IttlHttOrt&ft 
lb, JBUStel^SgMRSLfe. »«**l4T13©i:fe 

y 

© ; ffiM*»b&U 

o ; 

a ; mm-t&. 

[0 0 5 0] ftffiftM 

J£3:<*<!: LT5-n-^^rv;u-2-y;u^;ut->9 

3. 7 5 5U^k 2-/ ;U7t?;U*>5 O 0 5 U^E^U, 
5-h'Ji h d r->->'J-'L'-2-y;U7f?JUt->3 1 . 2 5 

itJIi: LT->-j7 a 6 O 0 g, 
fflffiffl (1-^^b» 3. 1 tf 1 U«V 

h/KDSJSSI=SlgTT?ttiiA/y£« SJ£^^ 1 0°ClcL 
T, Jrlt^W.-v'Tfr CN i (^--J; hx-h) 2 ) 

0. 25 5';^^, hijf;i/f (^^7PO 

7pU— h CP h 3 C ■ B (Ce F 5 ) 3 D % 
O. 5 5 y^JU, h'Jlf;i/7^5-9Al. OS'Jt 
;U*tta», S^^ffofco 2 0°C-T?2B#^S^^ff 

I4 8 5%t-feofc„ iSl~?Lit 6 g^iDx.T, 

[00 5 1 ] *S-&{*0>2 70MHzH-NMR|Cc}:^ 
(4 p pmCDX h + i/y^Sj/^UVP&ilR, : D<b 

h;UX> N TMSSi) »«ft?, 5-MJlh^->v l J 

;u- 2 - y ;U7t?;b4->i=S*-r §fllit»:ro^*fil4 4 . 
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>IZfi^-r^,|g3t»O^M(*s *M-»*fCD7 2 1cm 

Ml*. 2 2 0, 000, SS^^^^fil* 3 50, 00 
0-efcofco t#^tlfc*M-&ftA 1 0 g£?K»2 O 0 p 
pmS^t hJl/X>5 Om I IC»fiSLT* 1 0 

OSIHxM LT. K<bl»Jh#J4: Lt-OSxUX'Jf^- 
f h7+X [3- (3, 5-5-t-?f/l/-4-tF 
P+v7i»W ?Ptt*-h] 1. 0«J. 
;i/'J>ixXf^0. 5«S£38inLfc« CKB^M^ttoS 
ig^^Xhlt, 2 8°C-e4 8HFIML, ££>(X. 
2 0 0 o Ce3 0#Wk M&T-emM^LT, J?$ 1 0 0 
//m07^;i/A (A-1) SfffiLfco "7 «< JUA (A- 

1 ) (?) h;bx>pi?#»l£o. 1 %-efcofco »tt 

[00 5 2] 2 

*fc*m-&{*A 1 0 g5hiH>50m I IzmMLtzR 

lOOgSfcy, 0. 0 5gIJ)DLt, 2 7°C, 4 0B# 

h LT^^;UA^ilFMLfc 0 Sbl:9 0°C"*M 7 
»EETrcLT7^;uA*a>56l«*l»5feLfco t#64xfc^ 
(A-2) CDJ?£I£9 8 //mtfcy , fettHMlS* 
*1(3^-T 0 C<D*7^;UA (A-2) tth^xXx^FJt 

fee 

[0053] mmm s 

mm.it t It 5 — n -^yjb- 2 -/ ;utFUu*>£ 5 

9 3. 7 5 5- hUX b*S/i>»j;i/-2-y 

;M*/u*>3 1. zssu^^ii^^ 

7 5%T?fcofc 0 MMBtiDB-hUxh + vv'J 

;u-2-y ju#;i/*>fcfi*-t*«a#<D«*l*4. 9 

JStf^MI* 2 1 0, 000. M^^ai* 3 4 3, 

o o o-efeofco i a>s?*-^^u >&x*t-;u 

1 ^l^l4ilcJl$ 1 O 4 //m(D7^;UA (B - 1 ) £ 

x>pr?t»(*o. 3%-efcofco «S**«1 i-^i"o 

[0054] SlSS^i 4 

*«6«2tB«i::. *«**Aa>ft*3yic*m**B, 
y?^xx^7 ^ u— KDftt? y ix^r ^ mjwh y 

y y h y ^ a h y v t\z* v k o . i s ss&an l 

TSRWU 1 0 2tim(D7<<)\s& (B-2) 

ufco ^jua (b-2) (D h;ux>pr3S»r*o. 3% 

[0 0 5 5] ^ffi«5 



flfti Lt5-n -^^rv;u~ 2 -/ ;UtK;U^>6 
2. 5SU I E>/U > 2-y ;b/H;U^>5 4 3. 7 5 5 U 

;k 5-h'Jx h+vi>y;u-2-y ;utK;u^>>i 8. 

7 55^;!/, iSitLts h^X>5 0 0 gffi1 
'J y h;u<Z)JEl6«lcft*T-Cttii^*:o JSJS&&1 o°c 
KHMfrU h'JxfjbTJ^x^AO. 5 5U ^n>, = 
yyib^m - yxf^x-fib (B F 3 - E 1 2 o) 
0. 4 5U : E;k ©WlCJSinU fi&(X^tf):*^£>Bt 
xy^/l^A^yjbTV^^EVlg (HSbFe) 1 
5°C1^;U£1 : 1 ^Rt&Zl+tz— y 

^Hfto. 2 5 y : E;uaJPLTM-a , ^ll*SLfeo 3 
o°c-e2S#Ppim^^frlv x^y— ;u-em^-§<f±L 

#»aicH»6 o 5 "J Mtt*#iKlS*tt 

»M**te*U #«*ttc*»fc 0 

[0 0 5 6] *Ift«:C(D h «J X v-> U ;U***t? 
tS3£^feO^^M(*H--NMR^JBf^e) 2. 9 5=E)U°/o 

-efcofco 5-n-^*S/;u-2-y;i/*;u*>l-ft* 

-r**»jft*ita)***tt**f»«7 2 1 om-i<D4*tt« 
4R|CckStt*<«^6. 9. 9^U%T?fo-ofc 0 GPCO) 

11*2 6 0, 0 0 0, it¥^fll*5 2 8, 0 00 

■efcofco *ffiiW2ira«icAS'&t*:ca>h;i/x>»ja 

^5*^X hit, H$ 1 O 0 Umfty-OisA (c- 

1) SML> *ttW«*frofc. (c-1) 
a>h;ux>prjg»i*o. i «S**«i ic^ 

•To 

[0057] MM®! 6 
Hffi«3fX-Cs »i*tLt5-n-^>^-2-y 
)V7$)V*y$:S 3 1 . 25S U^l^ 5-h'Jxh^y 

S/U;b-2-y ;u?K;u^>^3 1 . 255^^ 8- 
y^;U, 8-y h^-v^^7K~;u- s-t-I-^v^p 
[4. 4. 0. 1 2,5 1 7,103 K-x-tZ>62. 55y^E 

&&i~%m&i*m&<Dm&\t, 4. 9^^%-efcofc 0 

*fc. 8-y^;b, 8-y h^rV*;U7Kx;U~3-T" h 
7V^P C4. 4. 0. 12.5-J7.10] KfHz>lXE&3fc 
-r^«at^m^C0ilJ-&(4. 9. 8^E;U%T!feofco ftS 
^*DC0Sfe^iS» : ?-M(*2 5 0, 0 0 0, Ilf^ 
11*4 1 5. OOO-e&ofco ^JE«2 tH«^Jl$ 9 
9 VmO-yjJbJx (D-1) £MLs %ttl¥«^fto 

fco -7^;ua (d-d o h;bx>nj;#»(*o. 1 %-e 

[0 0 5 8] *ffi«7 
*M-&f*D 1 0 g£7R»2 5 0 p pm^-a-fc HUX>/ 
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X^U>#U:3— ^i^^UX— t^U (^»i£ = 9 O : 
1 0(Djl-&tl) 5 Om ! |Z«»*1±fc». T" h^X 

««#»}ftic. *ao. ooigSismu 2 7°c, 1 
8»iBio*»»t«*sic*fTofc. 

XXv^^b-hJO. 00 1 sBftlU 

12 0°C S 1 7«HHIJ*ffiT-e»I»L, JS£105 
Um(Dy^)VJx (D-2) £f#fco CCD"7^;UA ( D ~~ 

2) i*steJ3T% h;ux>izi*^?#^fey, h;ux>pj?t 
^{*o%-e&ofc 0 
[oo59] mmm 8 

#n y* hkdej6»ic. T;u=r>»H»T-e, HMdK 
hJH>500 g s 5~/;M*;i/*>-2-xifn--N 

-V^7 D^yjbX^i/W 5 K9 O 5 U^ik 5 ~ n 

— 2 — -/ ib#;u*>2 6. 255>j^;k 2 

-y^t^VSOOSU^k fccfctf5- h Ux h + 

£/S/u;u-2-y;u*;u*>i 8. 7 5 5 y^u^tta 

(Toluene-Ni (Ce Fs) 2) O. 3 
il/^1-^-{Z>6. O 5 U^E^^SSiOLT. 2 0°CT? 

fe«IS#ES9 0^ 1 7BWL «ETT?(MtLfc. 
#M*l*E<Dft¥i$#*«l*2 8 O, 0 0 0, 
»?il*5 6 8, ooo-efcofco 
[0060] ftK-&f*E4»a>5-y;u7H;i/*>-2-x 

j&iiMfta>ft]*&l4 1 4. 3^^%. 5 - n -'N^vJb- 2 

- / >rzS*^-*«a»ti[<D«l*i4 4 . 2 ^e;u 

% s 5-h'Jx h**>S/y;i/-2-y ;ptK;u*>icS3R 
■^S«iS*flt(0#J'&(4 2. 9 5^E;u%-i?feofco *S-& 

f*E 1 0 g^7K»3 5 O p pm^WvbV?^ 
— ;U mmit= 8 5 : 1 5 0>?1^3) 5 0ml L 
6 KifcBiJK^ x ij x 'J f - ■ t h^+X C3 
-(3, 5-v-t-?^-4~tFD*v7iZ 
;U) ?Pet*-hO. 03 g> t^X (2, 6-v-t 

-^jb-4-^fjui-ii/) /<>^xyxi — ;i/v 

tHX^t-T hO. O 3 g^SiflLt, $h>iz, =r h^x 
htvv7>3g, ^^XXv^^U-hO. 00 
1 g£2jP7LT3 o#\ 5 0°CT??!^iI#U aw»«* 



»fc. dO)2BHf&j***-VX h LXs 3 0°C1?4 8 8#Pb1 
ML^ $&rc3 0 0 0 ct?1 0»WI. XST-C'jRftlL 
IS10 5 umOy-fJUA ( E — 1 ) fMLfc. 

z><a\,JL (e-1) (4, h;uxxc^?gT*fey, h;ux 
>Rr»»(*o%T?fcofc 0 (e-1) (Dpffi$g 

[006 1] 9 

HSE«8<Dt- h^x h*i>i/7>co«3h>yicy^;uhy 
^ h*s/5/7 >s«i$* 1 o g at y 3 g s» a, 5? 
^ v^p^i/x^;ur-t2 hrtf- h7ibS-^A$ 

0. 00 2 g5«ltUiK., 3 0°CT?4 8B* 
NL $£>IC9 0°CTM Oftm, ^W:^Xh7^ 
;i/A$ftgLf:„ C(D37^;UA^3 O 0°CT3 1 0#Wk 
aSTtiMILt, J5* 9 5 fum(07<<< )UJ± (E- 

2) £fM£Lfco (E-2) I*. h;ux>ic|^ 
i:Ay<5:^?tt?fey , h;ux>pT5S»f*0. 2%T?feo 

[0 0 6 2] tWR«i 

Mfctti I3-CM«M (vt^finj >lxxf^o. 5 

O2//m07-f;i/A (A-3) £#fco 37 < ;UA (A- 

3) I4 S h;ux>icpj5t*efoy* h;ux>pj;#^(*. 1 
0 0%t?fc^fc o l¥«gH£^i (ctf-To 

Steffi s \zxs ***»*rm*»»*fft)'r. ««* 

0*8 iHflMcfrlV Jl£l O5/im07^Jl/A (E- 

3) ^tffco :7-<;uA (E-3) 14. h^x>|:ifi|-e 
fey, h;ux>pj^i^. 1 o 

[006 3] 3 

SI«1|:T, 2~> r ;M*;u#.>, 5-h'Jx h+vv 
I*, 1 4. o ; e;u%"efeofco Hv 0 yx^u>^# 

(DmW-m^Mlt. 2 3 0, 0 0 0, It¥^]^fllt 
3 8 0, OOOTPftofc. #&*Lfc*«*#F*«fflL 
Ts SJ&$J1 ^HOtifC g:$ 1 05/im(D7^^A (F 

-1) ^ILfco ^-r;uA (F-i) 14. h;ux>ic 
ttRTiS-efcy, h;ux>pj;t»(4. 100%-efco 

[0 0 6 4] 
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F£~A(##) 2H090 JB03 JD08 JD15 JD18 LA04 
4J002 BK001 BQ001 CE001 DA047 
DE098 DE138 DE148 DJ018 
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